(A) Wild type: UAS-GFP; ppk26-Gal4. Scale bar: 100 μm.
(B) ppk26 null mutant: UAS-GFP; ppk26 Gal4 . Scale bar: 100 μm.
(C) UAS-GFP;109(2)80-Gal4 was used to label all of the multidendritic neurons. Scale bar: 25 μm. Note: The cell membrane was permeabilized in C-G using Triton X-100. It should be mentioned that the GFP signal in B looks much weaker than A, as larvae used in B only carry one copy of UAS-GFP and ppk26-Gal4 in contrast to two copies of UAS-GFP and ppk26-Gal4 in A. These differences did not affect the conclusion.
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Supplemental Experimental Procedures

Generation of Transgenic Flies
The ppk26-Gal4 construct was generated by inserting a PCR-amplified 3245-bp genomic DNA fragment upstream of the ppk26 coding region into the pCasper-Aug-Gal4 vector at BamHI and Acc65I sites, and the construct was verified by DNA sequencing. The primers for promoter amplification were 5'-AGCAACAGCAATGCCACCACAG-3' and 5'-GTGCTGGAGATGCGTTGACTAAG-3'.
The ppk5-Gal4 construct was generated by inserting a PCR-amplified 1479-bp genomic DNA fragment upstream of the ppk5 coding region into the pCasper-Aug-Gal4 vector at the Acc65I site. The primers for promoter amplification were 5'-CACTGACAAGTCTGGACCTGATGA-3' and 5'-CTTTTTCCCCTTTTTCGGCTAA-3'.
The ppk26 genomic rescue construct was generated by PCR amplifying a 6470-bp genomic DNA fragment including the 3245-bp promoter sequence, ppk26 genome region, and 793-bp fragment downstream of ppk26 locus, and inserting the DNA fragment into the pCasper4 vector at the NotI site. The primers were 5'-AGCAACAGCAATGCCACCACAG-3' and 5'-GGCAGGCACGGAAAGTAAAA-3'.
For the above constructs, P-element-mediated germline transformations were performed following a standard procedure (Rubin, 1985) .
UAS-ppk26 was generated by amplifying the ppk26 coding sequence with PCR and inserting the coding sequence into the pUASTattB vector at NotI and XbaI sites.
The primers for RT-PCR were 5'-CTTAGTCAACGCATCTCCAGCAC-3' and 5'-TGGATTCACTGGATTCTGGATT-3'. The transgenic flies were generated by site-specific recombination at an attP40 site mediated by phi C31 integrase (Ni et al., 2008) .
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Generation of ppk26 and rpk Null Mutants ppk26 and rpk null mutants were generated by ends-out homologous recombination (Gong and Golic, 2003; Moon et al., 2009) 
Fly Stocks and Behavioral Assays
All flies were reared at 25°C with a relative humidity ranging from 50% to 70% on standard cornmeal-agar-molasses medium. Flies that were used for behavioral assays were cultured in 12 h dark/light cycles in an incubator. All behavioral assays were performed during the fourth to the eighth hours in the light cycle. Behavioral tests, except the gentle touch assays, were performed blind to genotypes. ppk26 Gal4 flies used in Figure 4B was back crossed with w 1118 for 2 generations.
Mechanical Nociception Assays
The mechanical nociception assays were conducted as previously described with slight modification (Hwang et al., 2007; Zhong et al., 2010) . Briefly, wandering
third-instar larvae were tested in a 39-mm petri dish covered with Sylgard, with mechanical forces delivered by Von Frey filaments. The Von Frey filaments were modified from Seaguar Senshi monofilament fishing line (8-lb test, diameter 0.23 mm). One end of the monofilament was glued into a syringe needle that had been bent to a 90° angle. The other end of the monofilament was then cut to an appropriate length and calibrated as described previously (Hwang et al., 2007) . The filament was used to depress a balance and the bending force (in grams) was recorded. The bending force of the filament in millinewtons was calculated by multiplying the measured weight by the gravity acceleration constant (9.8 mN/g).
Mechanical stimuli were delivered to the dorsal side of the larval abdomen (segment four, five, or six) and released as quickly as possible. 40 larvae were tested in each 11 trial. Each larva was assayed only once. The number of larvae that rotated at least 360° around the anterior/ posterior axis was counted and the response percentage was calculated.
Thermal Nociception Assays
The thermal nociception assays were similarly carried out as previously described (Hwang et al., 2007; Tracey et al., 2003) . The thermal stimuli were gently delivered to the lateral part of the larval abdomen (segment four, five, or six) by a silver heat probe heated to 47°C. The temperature was calibrated with a feedback digital thermocouple, which was welded to the heat probe. Videotaped behavior was analyzed offline. The response delay was measured as previously described (Hwang et al., 2007; Tracey et al., 2003) .
Gentle Touch Assays
The larval response to gentle touch was assayed and scored as described previously (Kernan et al., 1994) . Briefly, fresh eyelash was used to gently touch the larval thoracic segments and the scores were assigned to five behavior responses as：0 for no response; 1 for pause or hesitate; 2 for head withdrawal or turn; 3 for one reverse locomotion wave; 4 for multiple reverse locomotion wave.
